Laparoscopic sleeve gastrectomy (LSG) is a safe and effective bariatric surgery procedure. Leaks along the staple line are serious complications of the procedure and can result in significant morbidity. Treatment depends on the timing, site, and clinical consequence of the leak. We describe the case of a young, formerly obese woman who presented with a chronic gastric fistula at the esophagogastric junction after an LSG. Treatment of this complication required multiple interventions by a highly specialized team. Physicians' decision-making was difficult throughout the entire process, and complete healing of the fistula was accomplished 20 months after the LSG. A multidisciplinary approach is mandatory in the treatment of a chronic fistula from LSG, but there is no standard treatment strategy.
INTRODUCTION
Laparoscopic sleeve gastrectomy (LSG) is a beneficial operation to aid weight loss in morbidly obese patients. Currently, LSG is a consolidated surgical procedure and, in general, bariatric surgeons considered it to be not only safe and effective but also somewhat simpler than other procedures requiring anastomoses, such as the gastric bypass. However, there are several technical differences to fashioning the gastric tubule. Various bougie sizes are used; some surgeons use buttress material to reinforce the staple line, some oversew it wholly or in part, and some do nothing.
Dehiscence along the stapled line occurs in as many as 5.5% of LSGs, [1] [2] [3] and these leaks usually lead to significant morbidity. 4 Furthermore, leaks from LSG seem to occur more often when the procedure is performed on patients who have already undergone a gastric band procedure. The management is strictly dependent on the time from the leak, but most physicians recommend a conservative treatment or an endoscopic salvage procedure. We present the case report of a young formerly obese patient with a chronic esophagogastric junction (EGJ) fistula after revision LSG.
CASE REPORT
A 35-year-old woman was referred to our unit because of a chronic fistula after LSG. Her medical history included a laparoscopic gastric banding implanted at her local hospital to manage morbid obesity (body mass index [BMI] 40). Two years after the band surgery, she underwent an LSG at the same center because she had regained much of the weight she had lost (BMI: 38). There was no record in her medical notes regarding the size of the bougie used for sizing the resection. She had an apparently uneventful recovery and was sent home after 5 days as is common practice in a district hospital of this country in some regions with difficult logistics. Fifteen days after her surgery, she was readmitted to the same hospital because of fever and abdominal pain. A computed tomography (CT) scan of her abdomen showed a large fluid collection localized in the left subphrenic space and a smaller one located in the mediastinum, along the esophagus. She was taken to the operating room and the collections were drained through a left subcostal incision. Three drains were left in place and eventually removed before the patient was sent home on a soft diet, 30 days after her second admission. A CT scan with oral contrast performed before she was discharged showed normal findings. Five weeks later, the patient presented again to the hospital because of abdominal pain and fever. A CT scan again showed a large fluid collection in the left subphrenic space. A percutaneous drain was inserted, and the abscess was drained. The patient was sent home on a liquid diet, receiving total parenteral nutrition, and with a pig-tail drain in place. Approximately 60 mL of foul mucoid fluid drained daily from the controlled fistula at the time. Two months later, the patient self-referred to our unit. On admission, she was still overweight (BMI 36) and in poor general condition, with a pulse rate of 120 bpm but normal blood pressure. The abdomen was soft and the surgical scars were well-healed. Laboratory blood analysis results showed anemia, a low white cell count, and an increase in C-reactive protein. High levels of amylase were found in the fluid draining from the abdomen, suggesting an open fistula with persistent leak from the stomach and not a simple residual abscess from previous surgery. Radiographs taken with hydrosoluble oral contrast showed the presence of a leak at the EGJ, and a CT scan revealed fluid collection next to the leak, with air bubbles (Figure 1 [A&B] ). A first attempt to close the internal orifice was done using endoscopic clips and a covered self-expandable stent; the methylene blue test showed a persistent leak 2 days after the procedure, and the stent had to be endoscopically retrieved because it had migrated to the distal stomach and across the duodenum. At that point, under the skin of her left subcostal incision, a lump and some redness in accordance with a superficial abscess (gastrocutaneous fistula) was seen. The patient was taken back to operating room and the previous scar was reopened. Pus was drained from the subcutaneous space and the fistulous tract followed down into the abdomen. Tenacious bowel adhesions had to be freed to access the abdominal cavity; a severe inflammatory reaction was present, most prominently in the epigastric region and upper left abdominal quadrant. The anterior wall of the stomach was undetachable from the left lobe of the liver, and the spleen was stuck to the upper left subdiaphragmatic space. Eventually, after drainage of the abscess deep into the abdominal cavity, it was possible to reach the diaphragmatic crura, dissect the inferior esophagus, and localize a 1-cm hole at the EGJ. In that area the stomach appeared thickened and inflamed, and it was not possible to determine whether the plication from the previous band was completely reduced. A large hole eventually became visible at the OGJ. After a wide excision of the lower esophagus, Hiss angle, and part of the gastric fundus, direct repair with buttress sutures was attempted. Suturing a high sleeve leak or any other chronic hole in the intestine does not work. However, when the leaking hole was reached, we decided to resect the inflamed fibrotic tissue to obtain well-vascularized tissue to stitch together. This was done in hopes that it would have healed but also to create a somewhat younger leak to treat, in case of failure. Postoperative recovery was uneventful, and the patient was again allowed a soft diet after contrast swallow test results were negative. She was discharged home nine days after surgery and did well for a while. Two months later, she had to be readmitted because of abdominal pain and fever. A subcutaneous abscess was palpable under the abdominal scar and was surgically drained. A smaller leakage of oral contrast was again visible on a radiograph. At this point, a covered, self-expandable, and retrievable stent was placed endoscopically and the patient was soon sent home on a soft diet. The stent was removed after six weeks, and the swallow test with water-soluble contrast showed no persistent leakage. Three months later, a new subcutaneous abscess spontaneously draining pus revealed a persistent gastrocutaneous fistula. The patient underwent an endoscopic placement of a new covered, self-expandable, and retrievable stent (Figure 2 ) (TaeWoong Niti-S Esophageal stent Mega, TaeWoong Medical, Gyeonggi-do, South Korea). At the same time, a nasojejunal (NJ) tube was inserted for enteral feeding and kept in place for six weeks. Both the stent and NJ tube were removed after six weeks, and the post-stent removal contrast swallow results were negative for leakage and showed good emptying. Two weeks later, and 14 months after her first admission to our unit, she had to be readmitted with the same persistent Chronic Fistula After Revision Laparoscopic Sleeve Gastrectomy, Sica GS et al.
problem. The new subdiaphragmatic abscess was drained and enteral nutrition through a NJ tube was started. The patient refused the proposed gastric resection and interposition of jejunum (Merendino operation) and was kept on enteral feeding for another few months. Her fistula eventually healed, and she is now doing well almost two years after her LSG.
DISCUSSION
LSG is an effective procedure for the management of obesity. Historically, it represented the first stage of a two-stage bypass operation in high-risk patients, but it was soon considered a definitive bariatric operation itself. The favor LSG has gained among bariatric surgeons lies in the fact that it is less technically challenging than Rouxen-Y gastric bypass and does not require implantation of foreign material, and weight loss is achieved by both restricted food intake and hormonal modulation. Furthermore, LSG is an overall safe procedure with an acceptable rate of complications, although failure of the staple line is a serious problem that can occur in 0.5% and 5% of patients according to various studies. [5] [6] [7] Clinical presentations of leaks vary from asymptomatic patients, who have their leaks detected during the routine postoperative contrast study, to patients presenting with symptoms of sepsis and multiorgan failure. 5 Gastric leaks after LSG can be classified according to the time of occurrence, radiological findings, clinical behavior, and cause of the leak. 8 -10 An early leak usually presents within the third postoperative day, whereas a late leak should be seen after the eighth postoperative day. Based on upper gastrointestinal contrast study, or in accordance with CT scan findings, leaks can be often correlated to their clinical presentation: type I or subclinical leak, and type II or clinical leak. 11, 12 Early symptomatic leaks could possibly be managed by laparoscopic suture, whereas treatment of intermediate or late leaks depends on patient condition and clinical manifestations of the fistula. Although some cases can be managed conservatively, persistent fistulas require an invasive approach. Endoscopic clips, injection of sealants, and stent placement are less invasive modalities that can be attempted to avoid subsequent surgery. This is an interesting case report that highlights what can go wrong with a sleeve gastrectomy. Because there is a misconception that sleeve gastrectomies are somehow safer than gastric bypass, it is important to remind surgeons and patients the complications that can occur with them.
Furthermore, the case report is of a young woman who had a persistent leak after a revision procedure for morbid obesity. Initially, she had laparoscopic gastric band surgery, followed by a sleeve gastrectomy because of weight gain. An LSG was done in the same operation when the band was removed, but unfortunately her sleeve leaked and she required intensive treatments for almost two years.
This case is representative of a possible cause of LSG leak, particularly after revision surgery. Unfortunately, there is no record of whether-when the band was removed-the surgeons adequately opened the gastrogastric plication to ensure that the new staple line was in fact forming on two fully released, unencapsulated, and flat surfaces of stomach. After LSB, it is possible to observe a deformity of the stomach, and if the stomach is not completely flattened, the remaining deformity may result in malposition of the gastric fundic wall or, worse, more than two gastric walls can be included in the staple line. Apart from this consideration, revision LSG is considered to carry a higher risk of complications because the gastric resection is undertaken upon scarred, encapsulated, thickened gastric tissue. The debate of whether the LSG should be performed at the same time as the band removal is still open. 16 However, most authors agree on a single-stage procedure. 17, 18 In this case, the fistula was again localized at the EGJ. The patient was a young, obese, and otherwise healthy individual (eg, no diabetes), and the leak was a late leak. She was taken back for surgery and a large subcostal incision was made to gain access to the abdomen to drain the abscess. Considerations need to be made as follows: in case of a late leak, it may be better to drain the collection, rest the bowel, and stent the leak. It is also possible to reoperate and redo laparoscopy, washing the abdominal cavity, with no attempt to suture the hole. Open surgery on morbidly obese patients in this setting can lead to disastrous consequences.
Thirty days after the operation, and with the assumption that the fistula had healed because of a negative contrast swallow, the patient was sent home on a soft diet. Unfortunately the fistula reopened or, most likely, it had never completely healed. At this point, a pig-tail drain was inserted and total parenteral nutrition commenced. It is sensible to believe that too little time had passed after the operation to allow complete healing and, as often happens, a negative contrast study can be false. Thus far, no attempt to close the orifice had been made and when she presented to us again, a combined endoscopic procedure was chosen: a self-expanding covered stent was placed over a specially designed clip used to close the internal orifice at the same time. Both devices failed to achieve the goal: in the case of clip placement, the cause of failure became clear at the time of subsequent surgery, where fibrotic and inflamed thick tissue was found at the fistulous orifice; the stent was not appropriately placed and slipped into the stomach. Endo-clipping at the EJG is difficult because of the tangential position of the orifice with respect to the endoscope; however, the main problem is the inflamed tissue, with friable mucosa and fibrotic tissue on the borders. Some authors have recommended mucosal ablation before clipping. It is our belief that clipping a chronic fistula is not an efficacious system to guarantee sealing. Most authors have supported the use of flexible, coated stents as a second step 16 -20 ; in this way, a temporary bypass over the internal orifice is created and oral feeding can be started. It also allows, when the clinical situation is appropriate, that the patient can temporarily return home. 13 Any abscess or intraabdominal collection should be drained before placing the stent. The placement of the stent is done under endoscopic or fluoroscopic guidance in accordance with local expertise. Stent migration occurs in as much as one-third of patients, 14, 15 and this is because the prostheses currently employed are mainly designed to be used in esophageal disease with stenosis. In our case, the first stent lasted only a few days, and the second remained in place long term. Unfortunately, possibly giving the shape of the gastric tubule and subsequent increment of intragastric pressure, the fistula relapse and a new stent were deployed. The megastent was chosen in the hopes of also bypassing the right angle at the level of the gastric antrum, which was possibly responsible for the difficult emptying of the stomach. The increase of the intragastric pressure after the sleeve is a known mechanism of problems and possible leaks. This young woman's fistula leaked again two months after reparative surgery. It is unlikely that this was a persistent leak, given the timing and clinical setting, and we therefore hypothesize that the relapse was caused by imperfect emptying. Furthermore, her fistula reopened another two times after having had two subsequent stent placements, and this may indicate that in addition to the ischemic fundus, there was also an imperfect gastric tubule with enhanced intragastric pressure. The last stent was left in place for 6 weeks but, again, the fistula reopened. At this point, redo surgery was discussed with the patient. The idea was to resect the upper part of the stomach and the inferior esophagus to obtain good tissue on both sides and to pull up a limb of jejunum to interpose. The Merendino procedure was chosen rather than a Roux-en-Y gastric bypass, because it allows gastric and duodenal food passage, and in selected cases, such as the one in this discussion, it offers the advantage of maintaining a more physiological status. However, the patient refused the proposed operation after receiving the information. Again she was receiving enteral feeding through a naso-enteral tube, for two months. After this, her fistula finally healed, and she is well 12 months since her last admission and more than two years after her initial presentation. The treatment has been difficult, multidisciplinary, time-consuming, and expensive.
CONCLUSIONS
Low incidences of leak after LSG have been reported. Leaks after revision surgery are possibly even more difficult to treat because they occur upon scarred, encapsulated, and thickened gastric tissue. There is no unequivocal treatment plan strategy, but stenting of the internal orifice seems to be the most promising method of cure if it is applied with correct timing. Otherwise, bowel rest, adequate drainage, and patience are probably the most effective treatment of chronic gastric fistula. Surgery is always complex and, in case of late leaks, it seems to offer little more than a good drainage of the abdomen.
